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(57)Abstract: 

PROBLEM TO BE SOLVED: To offer a dielectric thick 
film for an inorganic EL which can grow into a large area 
at low cost without using expensive substrates such as 
quartz, and further has a high reactivity not containing 
detrimental lead, and to provide an inorganic EL 
element. 

SOLUTION: The dielectric thick film for an inorganic EL 
formed on the substrate, comprises a dielectric material 
which has two or more phase change points between 
room temperature and thick-film formation temperature. 
An inorganic EL element using this film is also provided. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] ■ . ,•,.<-, ■ .•• 

rClaim 1] A dielectric thick film for inorganic EL whose materials of said dielectric thick film it is the 
dielectric thick film for inorganic [ EL ] formed on a substrate, and are the dielectric materials which 
have two or more phase transition points between room temperature - thick-film formation temperature. 
[Claim 2] A dielectric thick film for inorganic EL of claim 1 whose temperature gradient of said phase 
transition points is at least 10 degrees C or more. 

[Claim 3] A dielectric thick film for inorganic EL of claims 1 or 2 which they are while temperature of 

one phase transition point is 200-700 degrees C among said phase transition points. 

[Claim 4] claims 1-3 - an inorganic EL element which has one of dielectric thick films for inorganic 

EL. • . 



[Translation done.] 
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DETAILED DESCRIPTION 




[Detailed Description of the Invention] 

TTheVechnical field to which invention belongs] This invention relates to the dielectric thick film for 
inorganic EL which can be functioned as a light emitting device which does not.have dielectric 
breakdown etc. and was stabilized, and an inorganic EL element, when the thick film dielectrics 
especially formed on the substrate have neither a crack nor exfoliation and use as an EL element about 
the dielectric thick film for inorganic EL. 

[Description of the Prior Art] In recent years, the thin film EL element is briskly studied as small or a 
large-sized lightweight flat display. The monochrome thin film EL display using the fluorescent 
substance thin film which consists of manganese addition zinc sulfide of yellow orange luminescence is 
already put in practical use with the double insulation mold structure using the insulating layers 2 and 4 
of a thin film as shown in drawing 3 . In drawing 3 , the lower electrode 5 of a predetermined pattern is 
formed on the substrate 1, and the 1st insulating layer 2 is formed on this lower electrode 5. Moreover, 
on this 1 st insulating layer 2, while sequential formation of a luminous layer 3 and the 2nd insulating 
layer 4 is carried out, the up electrode 6 is formed by the predetermined pattern so that said lower 
electrode 5 and matrix circuit may be constituted on the 2nd insulating layer 4. 
r00031 Furthermore, colorization is indispensable in order to correspond to the object for personal 
computers the object for TV, and other displays as a display. Although the thin film EL display using a 
sulfide fluorescent substance thin film is excellent in reliability and a resistance to environment, since 
the property of the fluorescent substance for EL which emits light to red and the green and blue three 
primary colors now is not enough, it is made unsuitable for colors. As SrS .Ce for which the blue 
luminescence fluorescent substance used SrS for as a parent material, and used Ce as an emission center, 
ZnS:Tm, and a red luminescence fluorescent substance, ZnS:Tb, CaS:Ce, etc. are candidates as ZnS:Sm, 
CaS'Eu and a green luminescence fluorescent substance, and research is continued. 
[0004] The fluorescent substance thin film which emits light to such red and the green and blue three 
primary colors has a problem in luminescence brightness, effectiveness, and color purity, and has not 
resulted in utilization of current and a color EL panel. u •* • 

[0005] There are a method of forming the sulfide fluorescent substance of the presentation which it is 
eoing to form at a high temperature of 600 degrees C or more, and a method of annealing at a high 
temperature of 600 degrees C or more as One of the high grade for solving these technical problems, and 
the manufacture methods of the sulfide fluorescent substance thin film of high quality. 
[0006] However, when a sulfide fluorescent substance thin film is manufactured by such method, it is 
necessary to be the substrate which bears an elevated temperature as a substrate. Therefore, the blue 
sheet glass used by the liquid crystal display, PDP, etc. cannot be used. Then, the blue light emitting 
device is studied, using a quartz as a substrate. However, the quartz substrate is expensive and fits 
neither the use used by large areas, such as a display, nor a mass-production article. 
[0007] Moreover, using a ceramic substrate is describing at JP,7-50197,A. if a thick film is furthermore 
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used for an insulating layer, it is describing that it is markedly alike and increase of stability, raise m 
brightness and low-battery-ization can be attained from the usual thin film duplex discontinuous 
construction In order to make light emit by EL duplex discontinuous construction using a thick-film 
insulating layer it is necessary to use a material with a big dielectric constant, a thick film - 10 
micrometers from -- 50 micrometers It uses by 5000 times [ 100 to ] as many thickness as this from the 
insulator layer of a degree and a thin film. The EL element usually performed the alternating current 
drive of an about [ 200V ], and has obtained luminescence. Compared with a thin film insulating layer, it 
is the greatest merit that a thick-film insulating layer has the very high withstand voltage in the high 

rOO^Imere screen-stencil, it is made to sinter at 900 degrees C using the paste of a niobic acid lead 
system using an alumina substrate as a substrate, and how to obtain a thick film is examined. 
r00091 Generally a lead system thick film tends to obtain a thick film possible [ low-temperature 
baking 1 and precise. However, it is unrealizable, if reactivity with a substrate is high and the class of 
substrate and baking conditions are not chosen as details on the other hand. As a substrate, when an 
alumina is used the material which contains Pb at about 900 degrees C reacts. In order to carry out 
ebumation a hot sintering temperature is required, and in order for conflicting conditions [ say / low 
temperature / necessity ] to exist in order not to make it react with a substrate, and to suppress a reaction 
with the present condition and a substrate, a sufficiently hot sintering temperature cannot be used and 
density of a thick film cannot be raised. . 
r00101 since the about [ 100V ] high voltage is impressed to a thick-film insulating layer m EL of double 
discontinuous construction - up [ of density ] - **** - in a thick film with the inadequate ebumation 
which is not required, the configuration of a lifting and an EL element becomes impossible about 
dielectric breakdown. Moreover, even if irregularity is made on the thick-film surface as the ebumation 
of a thick film is inadequate, and it grinds the surface, pore is exposed to a polished surface and 
irregularity is not avoided. Although an about 5000A fluorescent substance thin film is formed on a 
thick film if irregularity is in a thick film, a fluorescent substance thin film will not be formed m 
homogeneity, but a fluorescent substance thin film will cause dielectric breakdown, and the 
configuration of an EL element will become impossible too. 

fOOl 11 When forming an insulator layer in an elevated temperature 600 degrees C or more on a 
Lhstrate in the thin film, it is pointed out that very big two-dimensional stress occurs in a film surface 
as stated to J A P 76(12), 45, 7833 (1994) and A.P.L.L59(20), and 1 1 and 2524 (1991). The main causes 
of stress generating are based on the difference in the physical properties of the substrate which is a 
substrate and the material formed on it, especially a coefficient-of-thermal-expansion difference. Also 
in a thick film it is completely the same, and as generally as 8xl0-6/degree C, to thick-film dielectric 
materials since the coefficient of thermal expansion of the alumina which is a substrate is remarkably 
small after thick-film forming in an elevated temperature, it is a cooling process to a room temperature, 
a tensile stress will remain into a thick film and the camber of the crack in a thick film, exfoliation, and a 

substrate will generate it. • ' . . 

[0012] As stated above, in the thick-film insulating layer for EL elements, it is required to raise the 

density of a thick film and to decrease the stress of a thick film. 

rProblem(s) to be Solved by the Invention] Without using expensive substrates, such as a quartz, the 
purpose of this invention is cheap and is offering the dielectric thick film for inorganic EL which can be 
formed and the inorganic EL element of a large area. 

[Means for Solving the Problem] Such a purpose is attained by one configuration of following the (1) - 
(4) 

(1) A dielectric thick film for inorganic EL whose materials of said dielectric thick film it is the 
dielectric thick film for inorganic [ EL ] formed on a substrate, and are the dielectric materials which 
have two or more phase transition points between room temperature - thick-film formation temperature. 

(2) A dielectric thick film for inorganic EL of the above (1 ) whose temperature gradient of said phase 
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transition points is at least 1 0 degrees C or more. 

(3) The above (1) or (2) dielectric thick films for inorganic EL which it is while temperature of one 
phase transition point is 200-700 degrees C among said phase transition points. 

(4) Above-mentioned (1) - (3) Inorganic EL element which has one of dielectric thick films tor 

inorganic EL. * 

[Function] The dielectric thick film for inorganic EL of this invention carries out sintering formation at 
an elevated temperature. In order to carry out thick-film sintering formation at an elevated temperature, 
the reaction of a substrate and a thick film must be made into the minimum. Furthermore, since heat 
shrink coefficients differ, a 2-dimensional tensile stress generates a substrate and a thick-film material in 
the field of a thick film in the process cooled from sintering formation temperature to a room 
temperature This stress becomes larger as there is a temperature gradient. This stress also reaches GPa 
order and it becomes impossible to already maintain the thick film on a substrate. That is, a crack, 
exfoliation and camber will arise; In order to perform sintering in an elevated temperature, and thick- 
film formation a more intense crack, exfoliation, and camber arise. Therefore, in order to maintain the , 
thick-film gestalt on a substrate, a reaction with a substrate must be prevented and a certain stress 
relaxation in a cooling process must be performed. 

TOO 16] So in this invention, phase transition or a certain material is used for from sintering formation 
temperature before a room temperature twice or more as a thick-film material. At a phase transition 
point since the crystal system of a thick-film material changes, when stress is in the 2-dimensional side 
of a thick film ata phase transition point as for close, it crystal-transfers, and deforms so that it may be 
eased and the stress in the temperature becomes zero mostly. Therefore, the residual stress when 
cooling to a room temperature with phase transition or a certain material twice or more can decrease 
sharply, and a crack, exfoliation, and generating of camber can be prevented from sintering formation 
temperature before a room temperature. 

[Embodiment of the Invention] The operation gestalt of this invention is explained to details below. The 
dielectric thick film for inorganic EL of this invention is a dielectric thick film used for a double^ 
insulating-layer mold EL element, and the material which has phase transition twice or more m from 
sintering formation temperature before a room temperature is used for it. Thus, effective stress 
relaxation can be performed by having two or more phase transition points. 

TOO 18] This dielectric thick film has at least the structure which formed the thick film with an electrode 
inside on the substrate, for example, drawing 1 , and structure as shown in 2. Between each of a 
substrate, an electrode, and a thick film, interlayers, such as a layer for easing the layer for raising 
adhesion and stress and a layer which prevents a reaction, may be prepared. Moreover, the thick-film 
surface may be ground or may raise surface smoothness using a flattening layer. 

moi91 drawing 1 and 2 show the structure of the inorganic EL element of this invention - it is a cross- 
section perspective diagram a part. In drawing 1 , the lower electrode 5 of a predetermined pattern is 
formed on the substrate 1 , and the 1 st insulating layer (dielectric layer) 2 of a thick film is formed on 
this lower electrode 5. Moreover, on this 1st insulating layer 2, while sequential formation of a luminous 
layer 3 and the 2nd insulating layer (dielectric layer) 4 is carried out, the up electrode 6 is formed by the 
predetermined pattern so that said lower electrode 5 and matrix circuit may be constituted on the 2nd 

insulating layer 4. ..,->*■- j • i 

r0020] Drawing 2 is drawing having shown the example in which the lower electrode 5 in drawing 1 
was formed into the 1 st insulating layer. Other configurations are the same as that of drawing 1 , give 
the same sign to the same component, and omit explanation. Whether it considers as the configuration ot 
drawing 1 or it considers as the configuration of drawing 2 should just determine suitably according to 
the formation process of a configuration film, the property demanded. 

r0021] A phase transition point is two or more places, and phase transition temperature is between the 
sintering temperature of a room temperature to a dielectric thick film, and while one of especially phase 
transition points is 200-700 degrees C, the material which is the midpoint of a room temperature and 
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sintering temperature most preferably is used for the dielectric thick film used as the 1st insulating layer. 
Here the sintering temperature of a dielectric is usually about 800-1100 degrees C. 
r00221 When it is while one of phase transition points is 200-700 degrees C, as for the temperature of 
other phase transition points, it is desirable that it is between room temperature -300 degrees C. When it 
has two phase transition points, as for the temperature gradient of two phase transition points, it is 
desirable that there are 10 degrees C or more among about 200-300 degrees C especially preferably. 
What is necessary is just to fulfill the conditions of the above [ at least two phase transition points ], 
when a phase transition point is three or more points. ■ 
r0023] Specifically, two or more kinds of mixture, the following oxide materials and the following 
materials is suitable for the material phase transition temperature is [ material ] while being 200-700 
degrees C especially, the sintering temperature of a room temperature - thick film dielectrics, and. 
r00241 (A) Perovskite die materials :P Pb system perovskite compounds, such as bTi03, rare-earth- 
elements content lead titanate, PZT (zircon lead titanate), and PLZT (zircon titanic-acid lanthanunv 
lead) NaNb03, KNb03, NaTa03, KTa03, CaTi03, SrTi03, BaTi03, BaZr03, CaZr03 and SrZr03, 
CdZr03 CdHf03, SrSn03, LaA103, BiFe03, Bi system perovskite compound, etc. The above 
simplicity, the perovskite type complex compound which contains three or more sorts of metallic 
elements further, compound, various layer-like perovskite compounds. 

T00251 (B) Tungsten bronze die materials: Niobic acid lead, SBN (niobic acid strontium .barium), PBN 
niobic acid lead barium), PbNb 206, and PbTa 205, PbNb 401 1 Ba2KNb 5015 and Ba2LiNb 5015, 
Ba2AgNb 5015 Ba2RbNb 5015, and SrNb 206, Sr2NaNb 5015, Sr2LiNb 5015, and Sr2KNb 5015, 
Sr2RbNb 5015 Ba3Nb 10O28, and Bi3Nd 17047, K3Li2Nb 5015 and K2RNb 5015 (it R:Y and La 
(s)) Ce Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, K2B iNb 5015, Sr2TlNb 5015, Ba2NaNb 5015, and Ba2KNb 
5015 etc. --tungsten bronze mold oxide etc. .a . ' 

r00261 (C) YMn03 System material: Rare earth elements (Sc and Y are included), and Mn and O are 
included, and it is hexagonal system YMn03. Oxide with structure etc. For example, YMn03, HoMn03 

|?027] These many have a phase transition point beyond a room temperature, and are ferro electrics. 

Hereafter, these materials are explained. . 
r00281 (A) BaTi03 among perovskite die materials Generally Sr system perovskite compound etc. is a 
chemical formula AB03. It is expressed. Here, A and B express a cation respectively. As for A it is 
desirable that they are one or more sorts chosen from calcium, Ba, Sr, Pb, K, Na, Li, La, and Cd, and, as 
for B it is desirable that they are one or more sorts chosen from Ti, Zr, Ta, and Nb. 
[0029] Ratio A/B in such a perovskite mold compound is 0.8-1 .3 preferably, and is 0.9-1 .2 more 

preferably. _ . , . , . • 

T00301 Since it becomes possible to be able to secure the insulation of a dielectric and to improve . 
crystallinity by making A/B into such a range, a dielectric property or strong dielectric characteristics is 
improvable On the other hand, less than by 0.8, if it becomes impossible to desire an improvement 
effect of crystallinity [ A/B ] and A/B surpasses 1 .3, formation of a homogeneous thin film will become 

r00311 Such A/B is realized by controlling membrane formation conditions. Moreover, AB03 The ratio 
of O which can be set is not limited to 3. Since there are some which construct the perovskite structure 
stabilized in an oxygen defect or hyperoxia depending on the perovskite material, it is ABOX. Setting, 
the value of x is usually 2.7 to about 3.3. In addition, A/B can be calculated from X-ray fluorescence 
analysis. 

T00321 AB03 used by this invention As a perovskite compound of a mold A1+B5+03, A2+B4+03, 
A3+B3+03 and AX B03, A (B'0.67B"0.33)O3 and A (B'0.33B"0.67)O3, A (B0.5+3 B0.5+5)O3 and A 
(B0 5 2+ B0 56+)03, A (B0.51+B0.57+)O3 and A3+(B0.52+B0.54+) 03, You may be any of A 
(B0.251+B0.755+)O3, A (B0.53+B0.54+)O2.75, and A(B0.52+B0.55+) 02.75 grade. 
r00331 Specifically, Pb system perovskite compounds, such as PZT and PLZT, NaNb03, KNbOS, 
NaTa03; KTa03, CaTi03, SrTi03, BaTi03, BaZr03, CaZr03, SrZr03, CdHf03, CdZr03, SrSn03, 
LaA103, BiFe03, Bi system perovskite compounds, etc. are these solid solutions etc. 
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r00341 In addition, Above PZT is PbZr03-PbTi03. It is the solid solution of a system. Moreover, Above 
PLZT is the compound with which La was doped by PZT, and is AB03. If a notation is followed, it will 
beO(Zr(Pb0.89-0.91La0.11-0.09)0.65Ti0.35)3.Itisshown. 

r00351 Moreover generally Bi system stratified compound is a formula among stratified perovskite 
compounds It is expressed with Bi2 Am-1 Bm 03m+3. In the above-mentioned formula, m is the 
inteeer of 1-5 A is either Bi, calcium, Sr, Ba, Pb, Na, K and rare earth elements (Sc and Y are included), 
and B is either Ti, Ta and Nb. concrete - Bi4 Ti 3012, SrBi2 Ta 209, and SrBi2 Nb 209 etc. ~ it is 
mentioned. In this invention, any of these compounds may be used and these solid solutions may be 

used • 
r00361 the perovskite mold compound with desirable using for this invention - phase transition 
temperature - 200 degrees C or more - and the thing which has a high dielectric constant - desirable ~ 
NaNb03, KNb03, KTa03, CdHf03, CdZr03, BiFe03, Bi system perovskite compound, etc. - it is - a 
more desirable thing -- CdHf03 it is . . . . . 

r00371 (B) As tungsten bronze die materials, the tungsten bronze die materials of Landoit-Borenstein 
Vol 1 6 publication of the collection of ferroelectric materials are desirable. Generally tungsten bronze . 
die materials are chemical formulas AyB 5015. It is expressed. Here, A and B express a cation 
respectively As for A, it is desirable that they are one or more sorts chosen from Mg, calcium, Ba, Sr, 
Pb, K, Na, Li, Rb, TI, Bi, rare earth, and Cd, and, as for B, it is desirable that they are one or more sorts 
chosen from Ti, Zr, Ta, Nb, Mo, W, Fe, and nickel. • 

100381 Ratio O/B in such a tungsten bronze mold compound is not limited to 15/5. Since there are some 
which construct the tungsten bronze structure stabilized in an oxygen defect or hyperoxia depending on 
the tungsten bronze material, in ratio O/B, it is usually. 2.6 to about 3.4. 

r00391 Specifically Nb (Ba, Pb) 206, PbNb 206, and PbTa 206, PbNb 40 1 1 , PbNb 206, mobic acid 
lead SBN (niobic acid strontium barium), Ba2KNb 5015, Ba2LiNb 5015, and Ba2AgNb 5015, 
Ba2RbNb 5015 SrNb 203, and BaNb 206, Sr2NaNb 5015, Sr2LiNb 5015, and Sr2KNb 5015, 
Sr2RbNb 5015 Ba3Nb 10O28, and Bi3Nd 17047, K3Li2Nb 5015 and K2RNb 5015 (it R:Y and La 
(s)) Ce Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, and K2B iNb 5015, Sr2TlNb 5015, Ba2NaNb 5015, and 
Ba2KNb 5015 These solid solutions, such as a tungsten bronze mold oxide, etc. are desirable, etc. - 
Especially, SBN [(Ba, Sr) Nb 206], Ba2KNb 501 5 and Ba2LiNb 501 5, Ba2AgNb 501 5, Sr2NaNb 
5015, Sr2LiNb 5015, and Sr2KNb 5015 It is desirable. . . 

[0040] (C) YMn03 A system material is a chemical formula RMn03. It can express. As for R, it is 
desirable that they are one or more sorts chosen from rare earth elements (Sc and Y are included). 
YMn03 Ratio R/Mn in a system material is 0.8-1.2 preferably, and is 0.9-1.1 more preferably. Smce it 
becomes possible to be able to secure insulation and to improve crystallinity by making it such a range, 
strone dielectric characteristics are improvable. On the other hand, there is orientation for crystallinity to 
fall in the range which has ratio R/Mn [ good ] for Jess than 0.8 and 1.2. Moreover, especially in the 
ranee which has ratio R/Mn [ good ] for 1.2, a ferroelectricity is not acquired, but there is orientation 
which becomes a usual state dielectric property, and the application to the element using polarization 
may become impossible. Such R/Mn is realized by controlling membrane formation conditions. In 
addition R/Mn can be calculated from X-ray fluorescence analysis. 

[0041] YMn03 with desirable using for this invention The crystal structure of a system material is the 
thing of hexagonal system. YMn03 That in which a system material has the crystal structure of 
hexagonal system, and a thing with the crystal structure of orthorhombic system exist. In order to 
acquire the effect of phase transition, the crystal material of hexagonal system is desirable, concrete - a 
presentation - substantial - YMn03 , HoMn03 , ErMn03 , YbMn03 , TmMn03 , and LuMn03 it will 
not be — they are these solid solutions etc. 

[0042] You may be the material which carries out phase transition twice between room temperature - 
thick-film formation temperature alone among the materials described above, for example, SrZr03, 
CdHf03 PbHf03, and NbO (Na, K)3 etc. - as the solid solution PbNb 206 PbTi03 The solid solution 
and PbNb 206 PbZr03 The solid solution and Ba4Na2Nb 10O30 etc. - it is still better also as a 
material which carries out 2 times or more of phase transition by considering as such mixture with the 
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above-mentioned material although the count of phase transition is 1 time. In addition, in order to raise a 
degree of sintering and to adjust phase transition temperature, an additive may be added from the 
purpose for controlling a dielectric constant and conductivity etc. 

[0043] As thickness of the above dielectric thick films, it is 10-50 micrometers. A degree is desirable. 
[0044] It is not limited but especially the formation method of a dielectric thick film is 10-50 
micrometers. The method by which the film of a degree is obtained comparatively easily, for example, a 
sol gel process, the printing calcinating method, etc. are desirable. 

[0045] When based on the printing calcinating method, the grain size of a material is arranged suitably, 
and it mixes with a binder, and considers as the paste of suitable viscosity. This paste is formed with 
screen printing on a substrate, and is dried. This green sheet is calcinated at a suitable temperature, and a 
thick film is obtained. 

[0046] When irregularity and a hole are as large as 1 micrometers or more, as for the obtained thick-film 
surface, it is desirable to form polishing or a flattening layer on it, and to raise surface smoothness if 
needed. 

[0047] The material used as a substrate can form 700 degrees C or more of EL elements by which a 
heat-resistant temperature thru/or 600 degrees C or more of melting points which can bear thick-film 
formation temperature and the formation temperature of EL fluorescence layer, and the annealing 
temperature of an EL element is formed especially preferably on it using a substrate 800 degrees C or 
more, and especially if predetermined reinforcement is maintainable, it will not be limited. Specifically, 
a heat-resisting-glass substrate, such as ceramic substrates, such as an alumina (aluminum 203), 
forsterite (2 MgO-Si02), a steatite (MgO-Si02), a mullite (3aluminum203 and 2Si02), beryllia (BeO), 
alumimium nitride (A1N), silicon nitride (SiN), and carbonization silicon (SiC+BeO), and glass 
ceramics, can be mentioned. Each of such heat-resistant temperature is about 1000 degrees C or more. 
Also especially in these, an alumina substrate and crystallization glass are desirable, and when thermal 
conductivity is required, beryllia, alumimium nitride, carbonization silicon, etc. are desirable. 
[0048] Moreover, in addition to this, metal substrates, such as titanium, such as a quartz and a thermal 
oxidation silicon wafer, stainless steel, Inconel, and an iron system, can also be used. When using 
conductive substrates, such as a metal, the structure which formed the thick film with an electrode inside 
on the substrate is desirable. [0049] An electrode layer (lower electrode) is formed a substrate side or in 
a thick film at least. Metal electrodes usually used, such as palladium, a rhodium, iridium, a rhenium, a 
ruthenium, platinum, a tantalum, nickel, chromium, and titanium, should just be used for the electrode 
layer further exposed to the bottom of the elevated temperature of heat treatment with a luminous layer 
as a principal component at the time of thick-film formation. 

[0050] Moreover, the transparent electrode of other electrode layers (up electrode) which has 
translucency in a predetermined luminescence wavelength region is desirable in order to usually take out 
luminescence light from a substrate and the opposite side. If the substrate of a transparent electrode is 
transparent, since it can take out luminescence light from a substrate side, it may be used for a substrate 
side. In this case, especially the thing for which transparent electrodes, such as ZnO and ITO, are used is 
desirable. ITO is'usually In 203. Although SnO is contained with stoichiometric composition, some 
amounts of O may be deflected after this. In 203 Receiving Sn02 Further 5 - 12wt% of a mixing ratio is 
desirable 1 - 20wt%. Moreover, the mixing ratio of ZnO to In 203 in IZO is usually about 12-32wt%. 
[0051] Moreover, an electrode layer may have silicon. This silicon electrode layer may be 
polycrystalline silicon (p-Si), or may be amorphous (a-Si), and may be single crystal silicon by 
necessity. 

[0052] In addition to the silicon of a principal component, an electrode layer dopes an impurity in order 
to secure conductivity. The usual dopant used for the silicon semiconductor can be used for the dopant 
used as an impurity that what is necessary is just what can secure predetermined conductivity. B, P, As, 
Sb, aluminum, etc. are mentioned and, specifically, B, P, As, Sb, and aluminum are especially desirable 
also in these. As concentration of a dopant, about 0.001 -5at% is desirable. 

[0053] Although what is necessary is just to use the existing methods, such as vacuum deposition, a 
spatter, a CVD method, a sol gel process, and the printing calcinating method, when producing the 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 2/9/2004 



Page 7 of 9 



structure which formed the thick film with an electrode inside on the substrate especially as a method of 
forming an electrode layer with these materials, the same method as a dielectric thick film is desirable. 
r0054] In order to give electric field efficiently to a luminous layer as resistivity with a desirable 
electrode layer, 1 or less ohm-cm is especially 0.003 - 0.1 ohm-cm. Although based also on the material 
to form as thickness of an electrode layer, 50-2000nm is about 100-lOOOnm especially preferably. 
[0055] As a material used for the luminous layer of inorganic EL (electroluminescence) element, 
SrS Ce n (SrS:Ce/ZnS), CaCa2 S4:Ce, Sr2Ga2S5:Ce, etc. can be mentioned as amaterial for obtaining 
blue luminescence of ZnS:TbOF, ZnS:Tb, etc. as a material which obtains green luminescence of ZnS, 
Mn/CdSSe, etc. as a material which obtains red luminescence. Moreover, SrS:Ce/ZnS:Mn etc. is known 

as what obtains white luminescence. . 

[0056] It uses for the fluorescence thin film of such an EL element in this invention. As a **** material 
with an II group-sulfur compound, an II group-Ill group-sulfur compound, or a rare earth sulfide The II- 
S system compound mainly represented by SrS Or the II-III2-S4 system compound mainly represented 
by SrGa2 S4 (II=Zn) The mixed crystal or the mixed compound of combination of two or more 
components using rare earth sulfides, such as Cd, calcium, Mg, Be, Sr, Ba, rare earth, III=B, aluminum, 
Ga, In and Tl, or Y2S3, and these compounds is desirable. 

[0057] The presentation ratio of these compounds has a certain amount of solid-solution limit about each 
element rather than takes the value strictly described above. Therefore, what is necessary is just the 

presentation ratio of the range. . ... 

[0058] Usually an EL material thin film adds an emission center into a parent material, an emission 
center - the existing transition metals and rare earth - the existing amount - what is necessary is just to 
add For example, rare earth, such as Ce and Eu, Cr, Fe, Co, nickel, Cu, Bi, Ag, etc. are added in a raw 
material in the form of a metal or a sulfide. Since additions, differ with a raw material and the thin film 
formed, they adjust the presentation of a raw material so that a thin film may serve as the existing 
addition. 

[0059] What is necessary is just to use the existing methods, such as vacuum deposition, a spatter, a 
CVD method, a sol gel process, and the printing calcinating method, as a method of forming an EL 
material thin film with these materials. . 
[0060] Especially as thickness of a luminous layer, although not restricted, if too thick, driver voltage 
will go up, and if too thin, luminous efficiency will fall. Although based also on a fluorescence material, 
specifically 1 00- 1 OOOnm is about 1 5 0-700nm especially preferably. 

[0061] In order to obtain the sulfide fluorescent substance thin film of high brightness, it is desirable to 
form the sulfide fluorescent substance of the presentation which it is going to form at a high temperature 
of 600 degrees C or more, or to anneal it at a high temperature of 600 degrees C or more if needed. In 
order to obtain especially the blue fluorescent substance of high brightness, an elevated-temperature 
process is effective. The dielectric thick film for inorganic EL of this invention can bear such an 
elevated-temperature process. 

[0062] An inorganic EL element has an insulating layer between the above-mentioned electrode layer 
and a fluorescence thin film (luminous layer). As a component of an insulating layer, for example 
Silicon oxide (Si02), silicon nitride-(SiN), Tantalum oxide (Ta 205), strontium titanate (SrTi03), 
Yttrium oxide (Y203), barium titanate (BaTi03), Lead titanate (PbTi03), PZT, a zircoma (Zr02), 
silicon oxy-night RAIDO (SiON), What is necessary is to be able to mention these multilayers, such as 
an alumina (aluminum 203), niobic acid lead, and a PMN-PT system material, and a mixed thin film, 
and just to use the existing methods, such as vacuum deposition, a spatter, a CVD method, a sol gel 
process and the printing calcinating method, as a method of forming an insulating layer with these 
materials. As thickness of the insulating layer in this case, 50-1 OOOnm is about lQ0-500nm especially 

preferably. . , 

[0063] Moreover, after forming an insulating layer as occasion demands, an insulating layer may De 

formed in a duplex using the material of further others. 

[0064] Furthermore on this insulating layer, an electrode layer is formed. An electrode layer material has 
the already described desirable electrode material. 
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[0065] By such method, an EL element can be constituted using the dielectric thick film for inorganic 
EL of this invention. Since the property of the blue fluorescent substance which is conventionally 
insufficient of brightness since the elevated-temperature process of a fluorescent substance thin film 
becomes possible can be improved sharply, a full color EL display becomes realizable, furthermore, it is 
high-density, and in this invention, since an insulating thick film without a crack is obtained, dielectric 
breakdown of an EL element cannot happen easily, from the usual thin film duplex discontinuous 
construction, it is markedly alike and increase of stability, raise in brightness, and low-battery-ization 

can be attained. . ■ . BT 

[0066] Without using expensive substrates, such as a quartz, if the dielectric thick film for inorganic HL 
of this invention is used as stated above, it is cheap and the thick film for inorganic EL which can form a 
large area can be offered. 

[0067] ' , . . . . _ . _ 

[Example] Hereafter, the concrete example of this invention is shown and this invention ifc turther 

explained to details. „«•.". r i n 

The element structure for explaining the example of the EL element of this invention to [example 1] 
drawing 1 is shown. The alumina substrate was used as a substrate 1 . After screen-stenciling Pd 
electrode paste in the shape of Rhine and drying it on this substrate, it calcinated at 1200 degrees C 
among the atmospheric-air ambient atmosphere for 15 minutes, and the substrate with the pattern 
electrode 5 was obtained. . 
[0068] Next, the dielectric thick film 2 was formed on this substrate 1 . As a raw material, cadmium 
carbonate, an oxidation hafiiium, and sintering acid are added, and a principal component is CdHfD3. 
Weighing capacity was carried out so that it might become, and temporary baking was carried out at 700 
degrees C after preferential grinding with the ball mill. Again, preferential grinding was carried out with 
the ball mill, and grain size was adjusted the optimal. The binder of an ethyl cellulose system and alpha- 
TAPINE oar were added to these fine particles as a solvent, and it considered as the dielectric paste of 

suitable viscosity. . ■ 

[0069] After having screen-stenciled the produced dielectric paste so that it might be baked thoroughly 
with a doctor blade and thickness might be set to 30 micrometers, and drying it on the alumina substrate 
1 with a pattern electrode, it calcinated at 110O degrees C of atmospheric-air ambient atmospheres, and 
the dielectric thick film 2 was obtained. 

[0070] The obtained dielectric thick film did not have a reaction with a substrate, and was a crack free- 
lancer The dielectric constant of this dielectric thick film was about 500, and TDA heat measurement to 
phase transition temperature is 7 1 0 degrees C and 590 degrees C, and phase transition was seen by two 
points. Eburnation was carried out with the burning temperature of 1 100 degrees C, the stress of a 
substrate and a thick film was eased during the temperature fall to a room temperature at the phase 
transition temperature of 710 degrees C, and 590 degrees C, and the thick film of this invention had little 
residual stress in a room temperature, and has prevented generating of camber and a crack. By 
performing phase transition by two points shows that more effective stress relaxation happens. 
[0071] As an example of a comparison, it is BaTi03. When the dielectric thick film was formed like the 
above using the material, much cracks and exfoliations occurred in the thick film. BaTi03 Phase 
transition temperature is as low as about 100 degrees C at one point, stress is accumulated from the 
difference in the rate of a heat shrink of a substrate and a thick-film material at the time of cooling from 
burning temperature, and it is thought that it resulted in a crack and exfoliation. 

[0072] CdHf03 of this invention It grinds in order to carry out flattening of the surface of a dielectric 
thick film further, and it is 20 micrometers about thick-film thickness. It carried out. Besides, substrate 
temperature was made into 600 degrees C, and 0.6 micrometers (luminous layer) of SrS:Ce fluorescent 
substance thin films 3 were formed with EB vacuum deposition. 

[0073] Furthermore, SiNx 200nm (the 2nd insulating layer) of insulating layers 4 was formed on the 
SrS:Ce fluorescent substance thin film by the sputtering method, the ITO oxide target was used on this, 
by the RF magnetron sputtering method, at the substrate temperature of 250 degrees C, the ITO 
transparent electrode 6 of 200nm of thickness was formed, and the EL element was completed. It is 190 
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cd/m2 by pulling out an electrode from Pd electrode of the acquired structure, and an ITO transparent 
electrode, and impressing 50 microseconds [ of 1kHz pulse width ] electric field. Luminescence 
brightness was obtained with sufficient reappearance and dielectric breakdown was not seen by the drive 

it is [ drive ] 300V. , . 

r00741 At the same structure as the [example 2] example 1, it is CdHf03. It changes to a dielectric and is 
PbNb 206. PbZr03 The solid solution, and 0.95PbNb2O6 and 0.10PbZrO3 The dielectric thick film 

was formed. . j , • / • 

[0075] As a raw material, a dielectric thick film adds lead oxide, a zirconia, niobium oxide, and sintering 
acid, and a principal component is 0.95PbNb(s)2O6 and 0.10PbZrO3. .Weighing capacity was carried 
out so that it might become, and temporary baking was carried out at 700 degrees C after preferential 
grinding with the ball mill. Again, preferential grinding was carried out with the ball mill, and grain size 
was adjusted the optimal. The binder of an ethyl cellulose system and alpha-TAPINE oar were added to 
these fine particles as a solvent, and it considered as the dielectric paste of suitable viscosity. 
[0076] After having screen-stenciled the dielectric paste produced on the alumina substrate 1 with a 
pattern electrode so that it might be baked thoroughly with a doctor blade and thickness might be set to . 
30 micrometers, and drying it, it calcinated at 1100 degrees C of atmospheric-air ambient atmospheres, 
and the dielectric thick film 2 was obtained. 

[0077] The obtained dielectric thick film did not have a reaction with a substrate, and was a crack free- 
lancer The dielectric constant of this dielectric thick film was about 500, and TDA heat measurement to 
phase transition temperature is 550 degrees C and 350 degrees C, and phase transition was seen by two 
points Eburnation was carried but with the burning temperature of 1100 degrees C, the stress of a 
substrate and a thick film was eased during the temperature fall to a room temperature at the phase 
transition temperature of 5 50 degrees C, and 3 50 degrees C, and the thick film of this invention had little 
residual stress in a room temperature, and has prevented generating of camber and a crack. By 
performing phase transition by two points shows that more effective stress relaxation happens. 
[0078] Like the example 1, it ground in order to carry out flattening of the surface of a dielectric thick 
film further, and a luminous layer, the 2nd insulating layer, and an electrode were formed, and the 
inorganic EL element was produced. By impressing 50 microseconds [ of 1kHz pulse width ] electric 
field to an electrode, it is 1 50 cds/m2. Luminescence brightness was obtained with sufficient 
reappearance and dielectric breakdown was not seen by the drive it is [ drive ] 300V. 
T00791 

[Effect of the Invention] As mentioned above, the dielectric thick film for inorganic EL of this invention 
solves a reaction with the substrate which was a problem in the conventional thick film, the crack of a 
thick film, and exfoliation, and the thick-film structure which can bear a high process temperature 
demanded during fluorescent substance thin film formation can be realized so that clearly. In case the 
EL element using such the thick-film structure is excellent in a luminescence property and forms a 
multicolor EL element and a full color EL element especially, it does not have dielectric breakdown, and 
can manufacture an EL element with sufficient reappearance, and its practical value is large. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the outline cross section of the EL element structure which is the example of this 
invention. 

[Drawing 21 It is the outline cross section of other EL element structures which are the examples ot this 

invention. . ,j- T i 

[Drawing 31 It is the outline cross section of the conventional double insulating-layer mold EL element 

structure. ^ 
[Description of Notations] 

1 Substrate 

2 1st Insulating Layer (Dielectric Layer) 

3 Fluorescent Substance Thin Film (Luminous Layer) 

4 2nd Insulating Layer (Dielectric Layer) 

5 Lower Electrode 

6 Up Electrode (Transparent Electrode) 
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±m?iM (Scfecfcl^YSr^ty) 00Vi-rn^l?feO. B 
\t, Ti. Tafei^NbcDVi-rn^TfeSo 
it. B i * T i j Oi 2 . S r B i j T a* Os . S r B 
i 2 Nb* O* t2.£t}imi<btlZ>* *^BJ^S. 
OXt&®><D\,^tl&m^Tb&<. Z.tl*>CDmt&»£:m 

40 [0 0 3 6] *5mizm^£Z.t.i>W$LV\<^UZfZ.jJ 
■i r-SWfc£*«» ffi^MS^2 0 0*CeUiT^Of|« 
^^St/i h<Dfi*fr$i b< NaNbOs KNbOa , K 
TaOa . CdHfOs . CdZrOi . BiFeO 

3 . Bi^D^MHttifti'T^O, «k0#£ 

LtifeO^CdHf O s TC&-&0 
[0 0 3 7] (B) ?>yXT>7u>XMbmi:VT 
ti. ^m#^Sf^CDLaiKioit-Borenstein Vol. 16|E«c 

^i? uuT, Ai5J;^BH : §-^IS-f^->^S"ro A« 
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Mg, Ca. Ba, Sr> Pb, K, Na, Li. R 

b, ti, Bi, fctm&&ztcdfr<E>mb3.nfriwjsi 

±T*S^t^SL<> BI4T i > Zr, Ta, N 

b. mo. w. Fe*5j:tm i ^e.®snfciaeui"e 

[0 0 3 8] z.r> vtz.? >if7sr> 7u >xm.ik&mz 

tShOfr&ZWV, it^O/BfCiJ^Tte. ilS. 2. 
6~3. 4^ST*-5o 

[0 0 3 9] A&KHCte:. (Ba. Pb) NbsOe , 
PbNb 2 Oe > PbTazOs . PbNb«Ou. Pb 
Nb 2 O e , n^-^l^a. SBN (n^-^^hD^ 
^A^'J^A) , BaiKNbsOu , Ba 2 LiNb f 
Ois . BazAgNbsOis . BazRbNbsOis . 
SrNhOs . BaNbjOt . SrjNaNbsO 
i6 . SrjLiNbsOis . SrjKNbsOu . S r 2 
RbNbsO.s . BasNbioOn . BiaNdiTO 
<7 . KiL ijNbsO.s . KjRNbeOn (R : Y. 
La, Ce. Pr, Nek Sm, Eu. Gd, Tb, D 
y. Ho) , K 2 B i NbsO.s , S r*T 1 NbsO 
is . BaiNaNbsOis . B az KN bs Oi 5 %<D$ 

^#£P£L<. IffiZ* SBN [ (Ba, Sr) Nb* O 
e ] tBajKNbsOjs . BaiL i NbsOu, Ba> 
AgNbsOn . Sr2NaNbsOi6 . SraLiNb 
bOis . SrzKNbsO.B j&*£?$L-U„ 
[0 0 4 0] (0 YMnOs &m&Z. ftf^RMnO 

i. 2t$>d. c toiff^u<fio. 9~i. itj&s. 

ifc^R/Mn#0. 8*$!. 1. 2£r~ASigfflUy:. 

•So 

[0 04 1] #fg^t£ffl^££i#W£L^YMn03 
5M*mk «Sil#fiS*Vv*liJS©t>©Tf»S. YMnO 

te. ^SSMi:YMn0 3 , HoMnQ . ErM 
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nOs . YbMnOa . TmMnOi . LuMnOs 7? 

[0 0 4 2] £UM^rcMn<Do*>. W£T^&r~mm 

t?L& SrZrOi , CdHfOs . PbHfOs , 
(Na, K) NbOs B»#:£L"Oi, PbNb 

2 0 6 tPbTiOs CDH^fk PbNb 2 0« tPbZ 
rOs (DWfefc* Ba.NajNbioOio 1S.il, -$<b\Z 

immvte* ma&vmms* 1 im?*s*i. zn*><D 
[0043] &ji<DXofsmm^mm(Dmm^xit.s 

1 0~5 Oum &80N&£l,1t*. 

[0044] mm&mm<w&mrm^ mzm&sn 
f> io~50itm &m<nm?)iik%&]&%izi§<bnz>ij 

[0 0 4 5] gpJS"Mfifi^fr«fc§«^(C(i. fehN-CO^SS: 

[0046] #6rLte«w»in4> mdb^^ ui* 
±t**v4i&, «easic*i;, ^s^s^ 

[0047] mwLLisTm^&WMt, mwm&Mm, 

30 \ZWltt%W&mmSS<*\MMfr§ 0 0-CfiLh. jfrtil, 
<(i7 0 0t:eU:. 4*IC8 0 0 < C£U:®S&£:JBt,\ -t 

#69K:,i. 7;^^- (AijOs ) . 7*)\sX^^b 

(2MgO • S i O2) > X'tT?^ b (MgO • S i 

02 ) , 1*7^ b (3Al>a ■2SIOi),^U , J 
7 (BeO) , S*fls7';P5— "^A (A 1 N) , ^b->U 
3> (SiN) , Kftv'J3> (S i C + BeO) 

40 mi^t^^o zmeoiMauQM^ *it> 1 o 

[0 0 4 8] COB*>fC, 535. HMMSS'U3> 

ffi.&m^zm&\z\t„ m8±\zfiffi\znM&i}i>frmm 
[0049] mmm cbwrnM) \t> thg&m 



» 
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[0 0 50] mCDWMM LkfflnM) t*> 

ZnO. I TO&£<Z>j§9§«8g£ffl(,i.g, Z ttm\ZMti 
V^ a I TOU lg I n, Os tSnOt»iil 

^\ Im Os fz:*fr^Sn0 2 ©fi#Wi» 1~2 
0wt%. $^^«5~1 2wt%*^fSUU 0 IZ 
OT0 I n> Os \ZM~?Z> Z nO(Dm£ttiZ. 1 
2~3 2wt%gftT?*fe-5„ 

[0 0 5 1] iilll '>U3>S:^rr'5feCDT 

*>A^\, d®i»jn>«®Bfi, 4S4^&^)u> (p- 

S i) T^Tfe, Tt^rX (a-S i) Xhr>X 
[0 0 5 2] «®H£, ^fig^-Ov-UnXCiPA. ag« 

B, P, As, Sb, Al^^f^tl, Z\tlZ<DUfr 
Tfc> #(CB, P, As, Sbi5«fctfA lj&tfff^blA, 
l«-A'>hCD^fcLT{i0. 0 0 1 ~ 5at%@g#£P 

[0053] £ne>®^i?ft^£^j^-3;^<fcL 

T«. XA'^fe CVDfe VOWMfe. SI 

[0 0 5 4] mfiDB©ifSU^^^tbT«, fg^g 

I^WSj;<WjM&^-r*fc», 1 Q • cmKT, «rfc 
0. 0 0 3~0. 1 Q • cmTcbSo «®I<Z)IKJP£LT 
}£, ^t<(J5 0~2 0 0 

Onnu 4fKll 0 0~1 0 0 0 nti&&X&Z> 0 
[0 0 5 5] «EL (Xl/^r hD^5^<>-tr>7>) m 

W&iilsX. ZnS, Mn/CdSSe^, B&S&t*; 
'^MStLT, ZnS:TbOF, ZnS:Tb^, 
ff€^t*^fcJe)©^|S(-i UT, SrS:Ce, (S 
r S : Ce/Z nS) n, C a Ca 2 S< :Ce, Sn 
G as Sb : C £ £j&n?*-5. 

^#-5t>©tUr. S r S : Ce/ZnS : MnfAl 

[0 0 56] #3S9iT?»4, cK^-SftEL^CD^fi 
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\zm^tiz>w&t.vx. iim-^mt-sm. im-u 

iZfmzn&U- S^fc-B^S/ctt, £}Z S r G a* S« 
Cf^StlSII-IIh -& fflk-BVl (II=Zn, Cd, C 
a, Mg> Be, Sr, Ba, 3§±3S, 111= B, Al, Ga, In, T 



i) sfctt, Yt s. &£©*±SBtffca&, *5*^ne 
[0057] z\n^(Dit^(Dm^it\t$miz±mvrc 

[0058] ELW&mmz. 
&$m<Dm* mwtnte&^o ma.& ce, Eu&<if 

OfgdtJg, Cr, Fe, Co, Ni. Cu, Bi, Ag 

^ [0 0 5 9] ^tie.O*mT?EL^ft^K^^--5 
StetLTSl XA°->^fe CVDfc *J)Vf 

[0 0 6 0] ^feS©M!PtbT^ 4#tcMS$n-5fe 

^> $pSU<fil 0 0~1 0 0 Onra, *&\Z 1 5 0~7 0 
[006 1] H5i^©^b^im3t#am*#-5^:8e)t, 
30 6 0 orgUKDliBtilLS^JSgL^iD, 6 0 0*C£U:<Z) 

[0062] imELm^^ imwrntmrnm 
mtLxiz. wuam^ } j^> (s id) , mc^ 

Un> (SiN) , mt9>$)l (T a 2 Ob ) , 3-?> 
MX hD^'i'A (SrTiOs) . Kfk-f y h U CA 
^ (YaOa) , ^>^/tU^A (BaTiOs) , 
>m& (PbTiO.) , PZT, =?)Vn—7 (Z r 
_ 0*X , i>U n>^->^-< h^-f P (S i ON) , T 
^5-^- (Al 2 Os) , n^>^Q> PMN-PT^ 

m&&ztzn%<Dtt&M3&!Mtm>£mf& z\ t.t^x 

CVDfe WJWft 

jPtUTti, $f^U<«5 0~1 0 0 Onm, 1 0 0 
~5 0 Onnpg^-C&So 
» ^i? [0 0 6 3] £fc, i8MIC«t0*SWlS^fiKUfc«» ^ 
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[0 0 6 4] S6lCJlCDjSfig^±K«, «8S»d^fi£2 
[0 06 5] £<D«fc'5&7jfet::<fcD, *fi®iiEL 

^> el ^&«errs c tan?* 

ZfaSb. 7)W7— ©ELf-f Xr/L — j&s^gifftBfcfc: 

[0066] PJJM^X. O fC> 4£B«®*fiB L fflif 
[006 7] 

*fc*ewfc?*56fc3j?r. *K1 tUT7;P5-^S^^ 
X^U->PPMU ^StUffi^S,* 1 2 0 

[0068] cicos^ 1 ±\zmmfcmm 2 

[0069] ;^-ymmH7)^i-&mi±\z. vm 
vtdmnw^-x v^Y-f^-iv— y\z & o»€r±*« 

O jfcmfc&ScfcoKlX^V-^JSiJU SJS 
S-e-fcft *JlE*H£U 1 0 OtTOfefcU MttJ9Bt 
2 ?r^^o 

[0 0 7 0] #5tt£mftffiKtt. M££©kj&$% 

<. ^7y^7'j-T*7fc. c: ©m«wp^©m«^ 

te, i&5 0 0T&9. TDAjR8»gS&>S*fflEPi& ^ 

flHi, 7 1 0 < C*5 c kC;5 9 O'CTfeO. 2/&"effl(Egtti 

-fbU SS^T©^*, ffi^SS7 1 0-CfeJ:C/5 
9 0 < CTSfeiJPfK©^/&^^tl, HTCDSg^ 

tsm>u<. -^o> ^^y^<msEimst^^ tag 

[00 7 1] UT, B a T i Oa M^ffl^T 

±wmk\zfflmwm&T&tfi.i>tz.hz\*>. wmz\i. ? 

7 y P &<kZMmt) i g%k5££.l'tco BaTiOj tefBlE 50 
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i i o o x:mMt&< * e. 

u ??yf. mmzm~3frh<Dt3§r?L*>n&o 
[0072] *^©c dHf Oi mm^mmo^m^ 
z^zwmtt&rc.&mmzft^ mms^m^ 20/tm 

\ZL-Tc Z.<D±.\Z. *&fig£6 0 0"CtU EBj&sBf 
^£0SrS : CeBftfHW GSftJi) 3£0. 6 

[0 0 7 3] S iNxif&gdl (Jg 2 ©*6ig41) 

4 £XA> ^ U 0 S r S : C e mffi&$m± 

\Z2 0 Onm^ffcU d(D±{C I TOftftflfc^— f*j 
^RFvy*hD>XA*-y^'J>^K<fc9. &W§l 
m.2 5 OtT, ^JP2 0 Oral© I T03S9WM6 
U ELPjf^^WL, #enfe«g©Pd«®> I 
TO^^fe&^mS^fl^Uib, lKHz©n;UXi|@5 
0 n s <Dm^-5rWiirr-5 CI ttdcfc 0. 1 9 0cd/m 2 GDfi 
Ttfi^d^^: <#^tl300V<DH7-T 

[0074] &mm 2 ] ^fi6W 1 tltgJtS&flSiiT, c 

dHfOi itfrCMT, PbN^O, tPbZr 
O s <D@^. 0. 9 5PbNb*Os -0. lOPb 
ZrOi fim#:iSJK*^J*b^o 

[0075] mmt^mmwm^ lt, Kfbtt. 

mo. 95PbNb 2 Oe -0. lOPbZrOs tfc 

z>£?\z?tmv. x-)i=i)]sT*m£i%bmk* 7oo < ci? 
[0076] n?->wmiT)v^-}-w&L\±\zwmv 

mm&3 O/imf^Scfc^^X^U— >wjs>ju 
■frfc^ ^C^ffl^l 1 0 O'Ce&fifcU SI«#:ffM2 

[0077] #e>*tfiWf«piBif3u as«fc©s*»«a: 

<> ^^>y^>"J— CI©^«#:®^©^m^ 

^5ooT$>o> TDA^ate^e»is^ta 
mt. 5 5 0*0*5^3 5 o"ci?*o, 2&x'fflim£fr 
isnfc. *5gHj©w^j, mm&i 1 o ot:i:»^ 
-fbu MinfCDRa^ <ae»aflE5 5o , c*«fctf3 

[0 0 7 8] #SJSW1 fcEWSK, ^««SM©*®*$ 

KRz.cr)/WZ<®5 0 it sOymR&filjNt&ZiilZ,}:*)^ 
15 0cd/m 2 ©^)WgSWii<^5n3OOV0H 
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[0 0 7 9] 

&< e LjiRpsrjearrs - tan? ^wflsffiai** 
[01] *mm<D$mmT*$>z>ELm?tm<ni 
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01fcb<5<, 

[0 2 ] *3fiW<Z^|««T?*«fl&CD E L 

£j®0"?&5. 

[03] 2 fij%&H 1! E L Sft?«xt©«Bg»r®0 

BP§©lfc9i] 

1 as 

2 mioimm (sm#m) 
4 ii2 cram 
6 ±.wwM mmwrn 
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